which led to the classification of H. pylori as a class I human carcinogen by the International Agency for Research on Cancer (IARC). 5 In the United States (US), there are marked racial/ethnic disparities in gastric cancer, with higher incidence and mortality rates among Hispanics and other racial/ethnic groups compared to non-Hispanic Whites. 6 Substantial variability in H. pylori prevalence is observed globally according to geographic location, age, and socioeconomic status.
A birth cohort effect has been observed in H. pylori prevalence in most of the world. 7, 8 The Centers for Disease Prevention and Control (CDC) estimate that the prevalence of H. pylori infection in developing countries is 70% and is 30%-40% in most industrialized countries.
In the US, the prevalence of H. pylori infection is approximately 31%, with variable prevalence among diverse racial/ethnic groups: 21% in Whites, 52% in African Americans, and 64% in Mexican Americans. 6, 9 Marked differences in H. pylori infection have also been reported among Hispanic individuals from different regions of Central and South America. [10] [11] [12] Individuals with low levels of education and low socioeconomic status have reported to have more than 5.5-and 6.6-times higher odds of being infected with H. pylori. 13 Gastric cancer is the fifth most common incident cancer and the third leading cause of cancer death worldwide. 14 Gastric cancer incidence rates vary dramatically across regions and countries and are higher in less developed countries. In general, gastric cancer is more common in East Asia, Eastern Europe, and the mountainous regions of Latin America. 15, 16 In Puerto Rico during 2008-2012, gastric cancer was the fifth leading cause of cancer death for men and the eighth cause for women. 17 The age-standardized incidence and mortality rates (per 100 000 population) were 9.0 and 6.1 for males, and 5.2 and 3.5 for females, respectively. 16 The specific risk factors associated with gastric cancer, including the prevalence of H. pylori infection among Hispanics living in Puerto Rico, are currently unknown. The aim of this study was to examine the seroprevalence of H. pylori and its associated risk factors in Hispanics living in Puerto Rico using samples from a population-based biorepository.
| METHODS

| Study design and population
We used a representative sample from an existing population-based biorepository of archived, frozen serum samples (n = 1645) from a seroepidemiologic survey of viral hepatitis and other infections in Puerto Rico. The study design has been previously described by Pérez et al. 18 In this study, a secondary analysis was performed using an estimated sample size of 528 subjects, which assumed a conserva- 
| Study variables
Sociodemographic and hygienic risk factors for H. pylori seropositivity were identified from the literature. 6, 20, 21 However, only the following variables were available for analysis in the parent study database: sex (male vs female), age group in years (21-29, 30-49, and 50-64), marital status (married/consensual partner, never married, or divorced/ separated/widowed), educational attainment in years (<12 vs ≥12), and adult population density of in county of residence (low defined as equal to or below median population density vs high defined as above median population density). The median population density was defined as 486 adults per square mile in the parent study. 
| Statistical analysis
Prevalence of H. pylori, overall and by sociodemographic characteristics, was estimated using marginal standardization following logistic regression. 22 Due to the complex sampling design, the prevalence estimation, and the simple and multivariate log-binomial models were weighted according to the probability of participation in each household block and the inverse of the probability of selection according to the geographic strata, household blocks, and sex distribution according to postcensal estimates in Puerto Rico. Simple log-binomial models were fitted to estimate the unadjusted prevalence ratio (PR) and its 95% confidence interval (CI) associated with each independent variable. The PR was used in this analysis as a measure of association because it is considered more conservative, consistent, and appropriate for cross-sectional studies compared to the prevalence odds ratio. 23, 24 Variables were entered into the multivariate log-binomial model if the variables were known or hypothesized risk factors for H. pylori, and
the P values associated with their regression coefficients were <.05. 25 All data were analyzed using Stata for Windows release 14.0 (Stata Corporation, College Station, TX, USA).
| RESULTS
| Prevalence of H. pylori, overall and by sociodemographic characteristics
The mean age of the study participants from which the selected serum samples were collected in the parent study was 41 ± 12 years, of whom 55.3% were females ( 
| Risk factors associated with H. pylori seropositivity
Helicobacter pylori seroprevalence significantly increased with age (Table 2) 
| DISCUSSION
Helicobacter pylori is a major risk factor for the development of gas- hypothesized that this increase is attributable to a birth cohort phenomenon. However, the cross-sectional nature of the present study limits our ability to determine whether the increased prevalence of H. pylori with age is due to a cohort effect. Although increased incidental use of antibiotics may in part explain the decreasing trend of H. pylori seroprevalence in younger individuals in our study, future studies are needed to fully understand the factors contributing to the associations observed.
Prevalence of H. pylori seropositivity was also significantly higher among individuals with low educational levels (<12 years of education). Associations between low educational level and H. pylori seropositivity have been previously documented. [36] [37] [38] Using data from NHANES III (1988) (1989) (1990) (1991) (1992) (1993) (1994) and NHANES 1999-2000, Grad et al. 6 reported significantly higher odds of H. pylori infection as education level decreased. In NHANES 1999-2000, participants without a high school education had significantly higher odds of H. pylori infection compared to participants that had attended college (OR = 4.87, 95% CI: 3.66-6.47). Education has been widely used as a surrogate marker of socioeconomic status given its stability over the adult lifespan, and its association with morbidity and mortality. 39 After multivariable adjustment, we observed a marginally significant association between H. pylori seroprevalence and low population density. In Puerto Rico, population density can be related to social inequalities such as poverty. According to the 2010 US Census Bureau, high-density areas tend to be urban areas with lower levels of poverty (44%) and land values, whereas low-density areas tend to be rural and have higher levels of poverty (56%). 40 Furthermore, our group found a significant inverse correlation (r = −.63, P < .0001) between population 43 and the possibility of an increase of H. pylori infections after this natural disaster. Infectious disease outbreaks are a major concern after a natural disaster given the limited access to food and safe drinkable water, overcrowded shelters, poor hygiene practices, exposition to wastewater, and inadequate access to medical care. 44 Studies have described an increase in H. pylori infections among individuals who survived natural disasters. 45 Therefore, a better understanding of the risk factors associated with H. pylori infection in this Hispanic population will be of the utmost importance given the established association between H. pylori and gastric cancer, and the high burden of this malignancy in Puerto Rico.
